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Recording Genetic Information Concerning
Individuals and Families
By A. C. STEVENSON, M.D.
from the
Department of Social and Preventive Medicine, The Queen's Universitv of Belfast
THE notes which follow are intended to form a convenient source of reference for
clinicians and o.hers who encounter individuals and families with interesting
variations and traits. As specific abnormal traits are usually uncommon and are
seldom encountered, the individual clinician may have to spend much time searching
for guidance on what information he should collect which may be relevant to the
genetical interpretation of his observations.
The basic mechanisms of elementary genetics are readily understood and
accounts may be found in any text-book. However, in man, where families are
small, generations alive at one time few, and experiment impossible, the recognition
of a genetic mechanism may be very difficult. It follows that increases in genetic
knowledge from clinical and famnily pattern studies will usually come from
descriptions and data from many sources. Such descriptions and such data must
therefore be as accurate and as detailed as possible if the maximum contribution
to knowledge is to be made.
Not infrequently reports of genetic interest omit many simple facts about the
patient or family which are readily available, but were either not elicited or not
recorded because their importance was not realized. Usually the intention of the
recorders is to look for evidence xvhich wvill enable the type of inheritance to be
recognised. In essence this involves comparison of the observed pattern of a trait
in a family or families with that to be expected on various theoretical hypotheses.
If there are gaps in recorded information about affected and, equally important,
unaffected members of the families the observed patterns wvill be distorted and
misleading.
In brief, the following information is required about the person whose condition
initiated the family study (the "Propositus" or "Index Case" or "Proband") and
about each of his relatives living and dead.
1. Relationship to propositus.
2. Sex.
3. Whether alive or dead, and if dead, date and cause of death.
4. Age, or preferably date of birth-certainly age wvith sufficient accuracy to
establish birth rank in a sibship.
545. Whether seen or not seen by the clinician and whether or not examined by
him or by colleagues.
6. If not seen, the reasons.
7. Whether or not affected-if affected then adequate clinical notes.
8. If affected, the age of onset of the condition or the age when first recognised.
9. Other abnormalities or specific traits observed.
10. Specimens should be obtained for
(a) blood grouping-complete "genotyping."
(b) salivary secretion of A or B Group antigens.
11. Tests should be made for
(a) colour vision.
(b) ability to taste 20 pts. per million phenylthiocarbamide.
For each family as distinct from individuals in the family a record should be
made of:-
(1) Consanguinous marriages.
(2) Multiple births.
(3) Miscarriages and foetal deaths.
The above items, while perhaps serving as a rapid source for checking that
essential information is being collected, require some justification and elaboration.
Mentioning the need for adequate clinical description (7) may seem unduly
pessimistic, and even insulting to readers, but it should be remembered that
expression of the same gene may vary considerably in different individuals and
that the expression of different genes may at times be very similar so that only good
clinical notes and clinical pathological records may enable other readers to identify
the condition for comparison with their own observations or with those described
by other authors. Only then can geneticists assemble with confidence sufficiently
large series of cases or families to permit genetical interpretation. The modes of
inheritance of retinitis pigmentosa and of muscular dystrophy are but two examples
of conditions where inadequate clinical descriptions have been misinterpreted with
unfortunate results.
The importance of seeing as many members of the family as possible (affected
or unaffected) (5) is obvious, and it is important to distinguish clearly between
those seen and those not seen when the recording is made. Especially when close
relatives are not seen, the reason should be stated, (6) for example, "died-1945-
road accident" or "is in Canada" or "refuses co-operation"' or "not traceable."
Some doubt must always exist in certain conditions when a person is not seen.
The especial emphasis on recording the propositus or index case by which the
family was first ascertained is made-necessary because of reasons which are simple
but would require too much explanation in these notes. For the same reasons, if
the family was ascertained independently more than once, as, for example, if two
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57affected sisters attended an out-patient clinic together, these facts should be
reported.
Clearly all degrees of relationship to the propositus are not of equal importance
when recording data. First in importance are the propositus and his or her brothers
and sisters-collectively termed the sibship of the propositus. Next most important
are the parents of the propositus and then their brothers and sisters (i.e., the uncles
and aunts of the propositus). After that come grandparents, cousins, and other
relatives.
The ages (preferably dates of birth) (4) of all relatives should be recorded in
the priorities of the last paragraph, and if relevant, the ages of onset of all affected
persons, including the propositus, should be given (8). This is of particular im-
portance when the condition is not necessarily present at birth, but usually becomes
recognisable only later. To take some obvious examples-the ages of sibs of
children with rheumatic fever must be known if allowance is to be made for the
fact that the condition is virtually unknown under three years of age, that there
is a peak of incidence of first attacks between six and ten years and that probably
over 30 per cent. of all persons who get rheumatic fever have their first attack
over the age of 16 years. Again in Huntingdon's chorea the onset is commonly
above the age of 30 years, and seldom, if ever, under the age of 20, so that sibs
are at an ascending risk from zero to 40 years of age. Similar conditions apply to
disseminated sclerosis. It will be clear from the foregoing that when a person is
dead the age at death should be recorded.
Miscarriages and stillbirths need to be recorded as a routine when the information
can be obtained. At times there is some question whether a gene usually expressed
in the living subject determines intra-uterine death. Possibly also the homozygous
state may be incompatible with life.
LINKAGE DATA.
The amount of data available for study of linkage in man (i.e., parallel in-
heritance of two or more genes located on the same chromosome pair) is far behind
the sophisticated mathematical methods which have been developed for their
interpretation. With the ever-increasing recognition of blood groups determined by
genes whose inheritance can be traced, opportunities for building up human
chromosome maps became better every year, but there is a sad lack of information.
In every case of genetic interest, if at all possible the following specimens should
be collected and tests made, especially from the sibship of the propositus and the
parents.
(a) 5-10 cc. of whole blood (clotted specimen) for grouping with the request
to the laboratory "complete genotyping for linkage purposes."
(b) 3-4 cc. of saliva collected in the morning before breakfast, free from tooth-
paste, phlegm, etc. It may be necessary to collect two mornings in
succession to get sufficient. This should also be sent to a blood-typing
laboratory for examination as to secretion in the saliva of AB group
antigens.
58(c) Colour vision should be tested by the Isehara method, and if there is any
defect in the sibship the family should be referred for study.
(d) Ability to taste phenylthiocarbamide in 20 parts per 1,000,000 solution
should be tested. In most cases persons can be classified clearly into
tasters and non-tasters, but there will be some who are doubtful and
some who at first say they do not taste but later have a delayed reaction
of bitter taste in the mouth. Recordings should be made as "Taster,"
"Non-Taster," "Doubtful," and "Delayed Taster."
It is extremely important to record any abnormality or trait, other than the one
under specific study, which is present in affected or unaffected members of the
family. Such observations may give unique information about parallel inheritance
of genes which may be of extreme rarity and yet, under certain circumstances, the
opportunities may give valuable information on linkage. In other instances
apparently unrelated traits may subsequently be proved to be the expression of the
same gene.
As is well recognised, an undue proportion of persons whose trait is the ex-
pression of recessive genes, and who are homozygous for these genes, are the
children of marriage of persons with a common ancestor. The rarer the gene the
higher will be the proportion of affected persons who result from such con-
sanguinous marriages. It is important therefore, in the first case, always to
enquire carefully if there is any known relationship between parents of a person
showing a specific trait. In reporting on the family there must be a definite
statement "there was no known consanguinity" or "the parents were related in
the following manner . . ." even if the relationship is clear from the diagrammatic
pedigree.
The exact relationship must be specified. For example, in specimen pedigree I,
given on page 56, the parents (V1 and V,) of the propositus (VI1) were full cousins.
V1, the father of the propositus was the son of IV1 who was a brother of IV7
who was the mother of V2, the mother of the propositus.
It is very important in the rare cases where the common ancestors are alive to
get linkage data from them and successive generations.
THE SETTING OUT OF DATA.
The general relationship within the family or pedigree should be set out in
diagrammatic form. The symbols used may be those of the so-called "inter-
national" system or those more commonly used in Britain-the conventions of the
Galton Laboratory as used in the Annals of Eugenics. It is important if publication
is contemplated to decide in advance the journal to which the paper is to be
submitted and to use the convention adopted by that journal.
In referring to persons on the pedigree, reference must always be made in such
a way that the symbol of the person can at once be identified on the pedigree. It
is usual, once the pedigree has been drawn out, to number the generations vertically
from above downwards in Roman numerals. Each generation is numbered from
59left to right in Arabic numerals, so that III 9 would be the ninth person from the
left in the third generation from the top of the pedigree.
In the two charts on pages 56 and 57 are set out the two conventions usually
adopted for diagrammatic pedigrees.
The two conventions set out above are those used most commonly in all parts of
the world. Different symbols, according to taste, are used to indicate information
on pedigrees which is only required in a particular family. It might be, for
example, that it was desired to differentiate between complete and incomplete
expression of a gene as in Marphan's syndrome, where presence or absence of
ectopia lentis could conveniently be shewn diagrammatically as well as in the text.
Other examples are, when two traits are present in members of the same family
so that there are two kinds of "affected" or when it was important either because
they could be detected or because they could be presumed to indicate heterozygotes
in a pedigree where the trait was expressed only in the homozygote.
A wide variety of symbols can be devised and a few examples are shewn below
the specimen pedigrees. It should be remembered, however, that too many symbols
are likely to defeat their purpose by making the pedigree laborious to interpret.
Finallv, it should be remembered that a diagrammatic pedigree is merely a
convenient picture and can never replace the more exact kind of information
discussed in these notes which cannot be recorded graphically. An unexplained
diagram pedigree without notes on the diagnostic standards employed may be
useless and misleading.
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